EZH2-induced H3K27me3 is associated with epigenetic repression of the ARHI tumor-suppressor gene in ovarian cancer.
Epithelial ovarian cancer (EOC) is the second leading cause of death from gynecological malignancies worldwide. Enhancer of zeste homology 2 (EZH2), participating in gene expression silencing by trimethylating histone 3 lysine 27 (H3K27me3), is often up-regulated in EOC. ARHI, an imprinted tumor-suppressor gene, is markedly down-regulated or even undetectable in the majority of EOC. To explore the correlation between EZH2 and ARHI expression in EOC as well as the possible mechanism of EZH2-ARH1 interaction. We used immunohistochemical staining to evaluate the expression of EZH2 and ARHI in EOC and normal ovarian tissue specimens; western blotting, shRNA, and chromatin immunoprecipitation were used to study the expression correlation of EZH2 and ARHI in EOC and normal ovarian epithelial cells and to further explore the mechanism of EZH2 regulation of ARHI expression. Cell viability assay was used to evaluate the influence of these two genes on cell survival. (1) The expression of EZH2 inversely correlated with ARHI expression levels and predicted shorter overall survival in EOC patients; (2) EZH2 promoted repression of ARHI by catalyzing trimethylation on H3K27; (3) ARHI was synergistically silenced by DNA methylation and histone modification; and (4) DZNep, an inhibitor of EZH2, significantly reduced survival rate of EOC cells by restoring ARHI expression. EZH2-″induced H3K27me3 is associated with epigenetic repression of the ARHI tumor-suppressor gene in EOC. Suppression of EZH2 by DZNep, as a way of restoring the expression of ARHI, could be a potential treatment modality to EOC.